In Thailand, 67.2% of the population widely uses analgesics including nonsteroidal anti-inflammatory drugs (NSAIDs), which may lead to serious side effects. However, the information of regular NSAIDs used in Thailand is still limited.
Introduction
Nonsteroidal anti-inflammatory drugs (NSAIDs) are widely used in medical therapeutics (Somia & Maria, 2014) . Thus, they are prescribed to many patients, especially regarding musculoskeletal diseases. Data from the US found that people taking aspirin or NSAIDs regularly (taking aspirin or NSAIDs at least three times weekly more than three months in one year) comprised more than 43 million (19.0%) and 29 million people (12.1%), respectively and equal to prescribing NSAIDs more than 100 million times annually at a cost of more than 4.8 billion USD (Zhou et al., 2013) . Regular NSAID use may cause some serious side effects especially gastrointestinal, cardiovascular and renal systems (Lertsrisatit & Jantawiyanuchit, 2014; Polónia, 1997; Page & Henry, 2000; Sorensen et al., 2000; Laine, 2004; Wolfe, Lichtenstein, & Singh, 1999; Pope, Anderson, & Felson, 1993; Winkelmayer, Waikar, Mogun, & Solomon, 2008; Radford et al., 1996; Abraham & Keane, 1984) .
Data from the 4 th Thai National Health Survey Report by physical examination four times a year from 2008 to 2009 found that the population of Thailand is taking numerous painkillers (Akepalakorn, 2009) . Considering the frequency of use found that people who took two to three days a week totaled 20.9% and those who used nearly every day and every day comprised 4.6 and 2.3%, respectively. By age group, prevalence of pain medications increased with age and the highest among those aged 70 to 79 years. Populations living outside municipalities regularly consumed painkillers more than those living in municipalities. Populations in the northeast had the highest percentage (2.8%), followed by the central region. Sources of analgesics constituted health centers or hospitals (60.0%) and others from a pharmacy or retail store (Akepalakorn, 2009 ). However, high prevalence of painkiller use was indicated, but the data of NSAID use in Thailand is limited. Thus, we have been interested in determining the prevalence and factors associated with regular NSAID use in a rural community. Thus, the cross-sectional study was conducted in a rural community, Chachoengsao Province, central Thailand. Both qualitative and quantitative methods were performed.
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The researchers had interested in the prevalence of NSAIDs used in Baan Na Yao, Sanam Chai Khet District, Chachoengsao Province, and finding associated risk factors in the population to remind the situation and size of problems. The primary data will be made awareness of NSAIDs used in rural areas, clearly understanding characteristics of users, and enlightening associated factors using of the drugs. The data from this study can be reproduced and policies may be planned to reduce the using of NSAIDs and leading to reducing side effects that may occur from taking the drugs.
Method
A mixed method study was conducted in 2015 comprising a quantitative approach to determine prevalence and associated factors of NSAIDs using standardized questionnaire and a qualitative approach using group and in-depth interviews to describe the situations and problems of NSAIDs in the community. The study protocol was reviewed and approved by the Ethics Committee of the Royal Thai Army Medical Department. Informed consent was obtained from enrolled participants who completed a questionnaire and the providers of NSAIDs following standard protocols.
Study Population
The study was conducted in a rural community, Baan Na Yao Village, Sanamchaiket District, Chachengsao Province, central region of Thailand. Meanwhile in the central region, the people had immigrated from the northeastern and remained their traditional culture and lifestyle. 
Participant Characteristics

Sample Size Calculation
Due to the previous study in Trends in the use of aspirin and nonsteroidal anti-inflammatory drugs in the general U.S. population (Zhou Y, 2013) , the prevalence of regular NSAIDs used were 12%. The sample size culculating with infinite population were n = Sample Size Z = Z-value = 1.96 P = Percentage of population picking a choice = 0.12 d = Confidence interval = 20% of P = 0.024 α = 0.05 Therefore, the sample size (n) was 705 participants
Sampling Procedures
Considering the high number of sample size, the total survey was done in the area.
After the participants agreed to sign a consent form to participate this study, a face-to-face interview using electronic questionnaire was performed. The questionnaire was checked for accuracy (IOC) by three pharmacologists to increase survey reliability. The questionnaire included three parts, i.e., 1) demographic and medical conditions including sex, age, educational level, occupation, income, medical payment, alcohol and smoking status, underlying diseases, pain symptoms and treatments, 2) NSAID use related behavior use including type of NSAIDs, dose, frequency, time and purpose and 3) NSAID sources. To identify the NSAIDs used, we showed an example of NSAIDs which found in this area and supplied by health centers, grocery stores, and pharmacies to the participants to identify whether they took these drugs before including ibuprofen, diclofenac, aspirin, mefenamic acid, piroxicam and specific COX-2 inhibitors.
Data were analyzed using statistical analysis software packages for computer (SPSS for Windows, version 23). Descriptive statistics included frequency, percentage, average, standard deviation and mode to analyze general data. Chi-square test was used to analyze the differences in the regular use of NSAID group by demographics, i.e., sex, age, education level, occupation and income. Risk factors related to the regular use of NSAIDs were determined by univariate and multivariate analysis.
Qualitative Study
The qualitative study was performed by group interviews to assess 1) knowledge and understanding of NSAID use, 2) knowledge and understanding of the factors associated with NSAID use, 3) reasons for choosing not to act or behavior conducted at risk of NSAID use and 4) problems of NSAID use from the quantitative study. Participants were purposively selected and categorized according to their living community. Each group comprised both regular and nonregular NSAID users. In-depth interviews were performed among the providers of NSAIDs in the community including medical personnel and shop owners who distributed NSAIDs. The participants' profiles were created based on information from questionnaires. The conversations during the interviews were recorded using a voice recorder. The data was collected continuously until no new information was added, i.e., data saturation was reached.
The recorded conversations were completely transcribed to text. Text-based data were manually sorted and coded. Data were revised, organized and summarized for analysis. The methods used included content analysis, direct quotations and selected words to give consideration to actual local words used by the participants.
Ethical Considerations
The study protocol, questionnaires and consent form were reviewed and approved by the Ethics Committee of the Royal Thai Army Medical Department. Written informed consent was obtained from all enrolled participants.
Operational Definitions and Abbreviations
Regular used = taking aspirin or NSAIDs at least three times weekly more than three months in one year NSAIDs = nonsteroidal anti-inflammatory drugs THB = Thai bath, which equal to approximately 0.03 USD
Results
Quantitative Study
Characteristics of the population in the study of 771 participants are listed in Table 1 . Approximately 60% of the participants were female and more than 80% were aged above 40. Most participants had education level at primary and lower. Approximately 40% were agriculturalists. One half of them had income less than 5,000 THB monthly. Table 1 shows that 63.4 percent were female, mostly population were aged above 40, had educated in primary and lower 82.7 percent. 38.5 percent were agriculturalists. 51.1 percent had income less than 5,000 THB per month, and shows the relationship of one variable. Chronic kidney disease was associated with the regular used of NSAIDs with statistical significance. Other diseases were not associated with the use of NSAIDs in regular use, significant statistically.
Fifty-seven participants (7.4%) took NSAIDs at least three times weekly for more than three months, indicating the prevalence of regularly used NSAIDs. In addition, 183 (23.7%) had been using NSAIDs in the last three months but did not meet the criteria for regular use. Both groups obtained NSAIDs from general/health promoting hospitals (62.3%), pharmacies (39.7%) and grocery stores (20.9%), and they may be received form multiple sources. Ibuprofen (58.3%), diclofenac (14.7%), mefenamic acid (12.7%), aspirin (10.0%), piroxicam (3%), specific COX-2 inhibitors (1%) and naproxen (0.3%) were identified as the NSAIDs used in this community. In addition, 2.6% of participants used their relatives' NSAIDs.
Univariate analysis for the factors associated with the regular use of NSAIDs is shown in Table 3 . Those who had chronic kidney disease were significantly associated with regular NSAID use. Table 2 demonstrates that pain at the right elbow and right wrist and hips or thighs was significantly associated with regular NSAID use. The participants were asked to rate the intensity of pain that required NSAIDs using pain scores. Regular users scored their pain at 7.1±2.1, significantly higher than nonregular users (5.8±2.3) (Independent t test, p < 0.001).
Univariate and multivariate analysis showed that for those aged ≥60, hip or thigh pain and pain scores were independently associated with regular NSAID use (Table 3) . Table 2 shows the relationship of variables demonstrated that pain right elbow and right wrist, and hips/thighs were associated in regular use of NSAIDs, significant statistically. Table 3 shows the relationship of multivariate analysis using multiple logistic regression analysis. Pain score, age, hip/thigh and the pain were associated with the use of NSAIDs in regular use, significant statistically. Adjusted for sex, income, hypertension, pain at left shoulder, right shoulder, right elbow, right wrist, neck, and upper/middle back
Qualitative Study
The results of qualitative research based on interviews with specific groups (group interview) and individual in-depth interviews (in-depth interview). Group interviews included both regular used NSAIDs and the drugs user but non-regular used in the community. 5 cases for in-depth interview also included drugs supplier, hospital staffs, pharmacist, and a grocery-store owner. The detailed results of the research are as follows.
Characteristics of the Population
Two group interviews comprised those who attend the entire group of 10 participants, there were seven women, average age of participants was 45 years old most of the participants is agriculture. The educational level of the participants was primary school. The average income of the participants was less than 5000 THB. In-depth interviews consisted of five men, one woman, average age of the participants were 40.6 years old. The average income of the participants were 10,000-15,000 THB. 
The Villagers Used NSAIDs because of Their Effectiveness
Participants, who used NSAIDs, thought it could effectively and immediately reduce pain. The efficacy of NSAIDs was higher than common painkillers such as paracetamol. They considered that NSAIDs were medications for severe pain as mentioned by a 43-year-old male farmer: "The pink tablet (ibuprofen) can dramatically improve my pain symptom. I was energized suddenly, without pain anymore" and a 28-year-old female registered nurse also reported: "When the doctor once prescribed this medication and it works, they'll remember the pill and request the same one."
Pain was usually related to their work, mostly agriculture. The common reason for using NSAIDs was that they could work without pain troubles after taking these pills. A 32-year-old female entrepreneur said: "I may work too much, but when I took it, I could continue my work".
Sources of NSAIDs in the Community
Most participants thought accessing health services in their community was not too difficult. However, they were not satisfied and these health services did not meet their needs. This might be due to long waiting time, failure to treat pain symptoms and that the most prescribed analgesic drug was paracetamol. When they wanted stronger painkillers (referring to NSAIDs), they had to go to the hospital many times because they received small quantities. Thus, they will go to a grocery store to buy NSAIDs illegally. An 80-year-old male freelancer commented: "It's easier to buy the pills ourselves because it takes too long to see a doctor and sometimes we got only paracetamol". This information was validated by a 28-year-old female registered nurse who confirmed: "We mainly prescribe paracetamol as the first line drug for pain. After that, we will consider giving NSAIDs when they still have the pain because NSAIDs have many side effects and are more dangerous".
Alternatively, the villagers could buy NSAIDs with no prescription from a pharmacy or grocery store in the community. NSAIDs were requested according to the patients' need, not the indications. A 50-year-old male pharmacist affirmed: "I won't sell those (NSAIDs) to everyone because of side effects, but consumers remember that they must have been told that when they had severe pain then they would get it." A 32-year-old female merchant stated: "Most (consumers) wouldn't tell their symptoms, they just asked for the drug they wanted. If I had, I sold."
Benefits of NSAIDs and Knowledge about Side Effects
Most participants were aware of the side effects of NSAIDs including the main side effects on the gastrointestinal tract such as irritating stomach, stomachache and GI hemorrhage. A 55-years-old female daily contractor revealed: "My mother took this drug too much, and she got gastric bleeding then she died. The healthcare worker told that it affects our stomach, liver and kidney."
However, they still used them because pain-relieving effects made them better able to work. When they still presented pain symptoms without medication they could not work effectively, especially during the harvest season when they needed to harvest crops over a long time. Although the side effects of NSAIDs were explained, the villagers considered working was more important. A 48-year-old man farmer declared: "I'm scare about side effects, but I have to take it in order to continue my work". The administration and side effects of NSAIDs were better explained by health care professionals such as pharmacist. A 50-year-old man pharmacist revealed: "I always tell them they shouldn't take it before meals and don't take too much because it can cause abdominal pain". However, the advisory was not provided to every consumer. A 32-year-old female merchant expressed: "I wouldn't advise them because I don't know about side effects, I told them to ask at the clinic"
Discussion
The present study determined the situation of NSAID use in a rural community of central Thailand. This community mainly comprised farmers and villagers aged more than 50 years, which is relatively similar to most rural communities in Thailand. Higher risk of musculoskeletal injuries and chronic pain may occur due to their physical activities and age-related conditions. Thus, NSAIDs are sometimes required for their conditions. In the present study, a total of 31.1% of the participants had been using NSAIDs in the last three months. Our survey revealed that the regular NSAID users in this community totaled 7.4% which was relatively similar to results from a large-scale survey in the US (Zhou et al., 2013) . The 2005 and 2010 National Health Interview Survey (NHIS) showed the prevalence of regular use of aspirin and NSAIDs among U.S. adults aged 18 years and older was 19.0% and 12.1%, respectively (Zhou et al., 2013) . However, source of NSAIDs in this Thai rural community varied; not all participants got the drugs through the hospital prescription (Jarernsiripornkul, Phueanpinit, Pongwecharak, & Krska, 2016) . As described in a study by Sri-Ngernyuang (1996 , drugs including NSAIDs were available at various sources in rural communities including grocery stores indicating the failure of the drug regulation system. In addition, our qualitative information indicated that other factors such as unsatisfactory treatment results by health promoting hospitals and inconvenience of going to the hospital led villagers to obtain NSAIDs from other sources such as pharmacies and grocery stores. A recent study in Thailand indicated that the adverse effects of NSAIDs were less disseminated compared with drug administration and indication in the university hospital setting (Jarernsiripornkul et al., 2016) . Approximately 20% of the participants bought NSAIDs from grocery stores in the areas. These people may not have received proper information of NSAIDs including drug administration, indication and adverse effects. From the qualitative study, participants knew that NSAIDs could cause gastrointestinal adverse effects. However, the commonly used NSAIDs in this community including ibuprofen, diclofenac, mefenamic acid and aspirin also caused other adverse effects, some of which might be less common but severe including renal failure. NSAIDs affect renal functions including water and sodium retention, decreased renal blood flow, electrolyte imbalances and acute and chronic renal failure (Winkelmayer, Waikar, Mogun, & Solomon, 2008; Radford et al., 1996; Abraham & Keane, 1984) . NSAIDs should be avoided (except aspirin) for patients with chronic kidney disease (CKD) because NSAIDs have been associated with disease progression among individuals with CKD (Winkelmayer, 2008; Radford et al., 1996; Abraham & Keane, 1984) . In the present study, approximately 20% of (4 of 19) patients with CKD regularly used NSAIDs. Some participants especially the elderly in the community were likely to have multiple comorbid conditions such as hypertension and diabetes mellitus. Regular use of NSAIDs may interact with commonly prescribed medications possibly altering drug effectiveness or increased risk of adverse effects. For example, NSAIDs can induce increased blood pressure and may potentially reduce the efficacy of commonly used antihypertensive agents including diuretics, beta-blockers and ACE inhibitors (Polónia, 1997) .
Univariate and multivariate analysis showed that participants aged more than 60 years were significantly associated with regular NSAID use in this population. Risk of gastrointestinal, cardiovascular and renal adverse effects increased among elderly NSAIDs users. Thus, NSAIDs should be rarely prescribed and used with extreme caution among the elderly. In addition to the renal adverse effects mentioned above, the risk of gastrointestinal bleeding with NSAIDs increases with age. NSAID cardiovascular effects including fluid retention, hypertension, congestive heart failure, myocardial infarction and cerebrovascular accidents increase significant risk to the older age group as well. From the qualitative study, the adverse effects of NSAIDs mentioned by the participants were mainly gastrointestinal including stomachache and bleeding. Mortality caused by NSAID use in this community was mentioned by one of the participants.
Although NSAID adverse effects were emphasized by health care workers and pharmacists in this population, the villagers considered that these drugs could make them continue working. Common clinical problems in which NSAID use may be needed include acute or chronic pain from musculoskeletal injuries or degenerative conditions such as osteoarthritis which interrupted their working activities. We asked the participants to rate the highest pain scores to trigger their NSAID use. Our result showed that regular NSAID users had significantly higher pain score compared with the nonregular users. Thus, the patients with higher pain level needed more NSAIDs to relieve their pain regularly. Multivariate analysis also identified the pain score as an independent factor associated with regular NSAID use. Univariate analysis showed that pain at the right wrist, right elbow and hips or thighs were associated with regular NSAID use; however, multivariate analysis identified only pain at the hips or thighs was an associated independent factor. Joint and muscle pain was related to their occupation; most were farmers. Because they were concerned about not being able to work during farming season, they had to maintain their working ability using potent drugs like NSAIDs. Our qualitative data showed that most participants knew of the side effects of NSAIDs. However, they still used them for financial reasons. Safe pain management must be considered in the rural community to avoid the negative impact of regular NSAID use which may include a proper drug administration such as low dose/short term use in the high risk group. In addition, nonpharmacologic approaches, such as physiotherapy, exercise and local therapies, may be useful.
This information could be used to plan public health policy specific to legitimate pharmaceutical distribution. The Thai Food and Drug Administration should monitor the distribution of illegal drugs and campaign to execute selling and purchasing of correct doses. Side effects of pain medications should be well disseminated to the public including how to use pain medications as required. Most people know about the side effects, so not only could behavior modification be implemented, educating the public regarding proper alternative treatments may reduce the rate of drug use. However, this study was conducted in a limited population. Further studies should be conducted in all different regions of Thailand to determine the situation of regular NSAID use at the national level.
In conclusion, the prevalence of regular NSAID use in this rural community was 7.1%. Univariate and multivariate analysis showed that higher pain scores, age of more than 60 years and pain at the hips or thighs were associated with regular NSAID use. Most people with joint and muscle pain from heavy use were related to their occupation. They took NSAIDs to reduce the pain to be able to continue working. Another result was despite the public health system that aims to serve Thais properly; many patients had unsatisfactory treatment results, so some villagers chose to buy the drugs themselves from pharmacies or grocery stores. Most participants had understanding side effects of NSAIDs. However, they still used them because the pain-relieving effects could allow them to work in the following days to meet their economic needs at low financial status.
